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THIS REPORT PRESENTS CORRELATIONAL AND REGRESSION
ANALYSES OF VARIOUS COMBINATIONS OF SUBSETS OF NINTH-GRADE

STUDENT BODY AND SCHOOL. VARIABLES FROM THE EDUCATIONAL
OPPORTUNITIES SURVEY (COLEMAN REPORT), IN AN ATTEMPT TO
ISOLATE DIFFERENT SCHOOL INDEXES THAT CONTRIBUTE TO
ACHIEVEMENT. IT IS HOPED THAT THE INDEXES OBTAINED FROM THE

400 ORIGINAL VARIABLES USED IN THE ANALYSES WILL REDUCE THE

VOLUME OF DATA PROCESSING AND THE COMPLEXY OF LATER
ANALYSES. SCHOOL AND STUDENT BODY VARIABLES SUCH AS
RURAL -URBAN LOCATION, NUMBER OF ENROLLED STUDENTS,
PRINCIPAL'S TRAINING; PUPIL-TEACHE; ;WHO, SCHOOL ACHIEVEMENT
LEVEL, SOCIOECONOMIC STATUS OF THE STUDENT BODY, AND THE

RACIAL AND ETHNIC COMPOSITION OF THE STUDENTS WERE ALL
ANALYZED. STUDENT BODY VARIABLES MACE A GREATER RELATIVE

CONTRIBUTION THAN SCHOOL VARIABLES TO THE STUDENTS'
ACHIEVEMENT LEVELS, EXPECTATIONS, ATTITUDE TOWARD LIFE,
EDUCATIONAL PLANS, AND STUDY HABITS. THE RESULTS OF OTHER
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IN THE DEPENDENCE OF SCHOOL ACHIEVEMENT OH STUDENT BODY HOME

BACKGROUND AND RACIAL- ETHNIC COMPOSITION WERE ALSO FOUND.

OTHER FINDINGS INDICATE THAT THE SCHOOL VARIABLES THAT

CONTRIBUTE TO ACHIEVEMENT MAY HAVE DIFFERING EFFECTS UPON

STUDENTS FROM DIFFERENT SOCIOECONOMIC BACKGROUNDS. IT IS FELT

THAT SUCH FINDINGS SUGGEST THAT IMPORTANCE OF STUDYING THE

EFFECT OF SOCIOECONOMIC STATUS ON SCHOOL ACHIEVEMENT. (DK)
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Correlational and Regression Analyses of Differences
Between.The Achievement Levels of Ninth Grade Schools

From the Educational Opportunities Survey

INTRODUCTION

The following report presents the intercorrelations of ninth grade
student and school indices and selected other variables from the Educa-
tional Opportunities Survey (EOS) (see Coleman in the List of References).
Also reparted herein are the results of a number of systematic regression
analyses. These analyses utilize various combinations of subsets of
student and sch ,l indices in an attempt to isolate different school
indices that contribute to achieveme.A.

DESCRIPTION OF THE PROCEDURES AND TECHNI UES USED IN SCALING THE
VARIABLES AND DEVELOPING INDICES

The main goal in developing indices was to reduce the more than
400 variables in an empirically meaningful way so that the volume of
data processing and complexity of latet analyses could be reduced. Thus,
it was hoped that the regression equations would be more sharply defined
if things that seemed to go together both empirically and on the basis
of their content were first grouped together so that what they had in
common could make a more clear cut contribution. Earlier experience
with these data showed that when each school facility such as a library
or science laboratory was kept separate in the regression it might mkt
a very small positive contribution to school achievement. It was also
felt that the reduction of this large number of variables to a small
number of indices would greatly reduce the difficulty in specifying the
variables to enter into a regression and the sheer magnitude of regressions
to be run.

Before the variables could be reduced into meaningful groupings, however9
decisions had to be made concerning the estimation of missing data and the
coding or scaling of variables. As a guide in the estimation of missing
data or handling of non-responses, it was decided to analyze the responses
to each question against one or more criteria or dependent variables so
that not only the percent responding to each item or response alternative
but also their mean score on the dependent variable could be used as a guide
in coding the variables and in assigning a value to the non-respondents.

Since the approach differed conewhat f©r the student, teacher and
principal questionnaires each analysis will be described separately.

Development of the Achievement c2m2olta

A factor analysis was conducted on The intercorrelations of the five
ninth grade achievement measures. These measures were: General Informa-
tion, Reading Comprehension, Verbal Ability, Mathematics Achievement and



Non-Verbal Ability. The factor analysis showed that a single factor

could be used to describe the intercorrelations of these achievement

measures (see Mayeske and Weinfeld, Technical Note 21 in the List of

References). Accordingly, the following weights from the first

Principal Component of the intercorrelations were used to weight

scores on the tests and sum them to obtain an overall achievement

composite.

Non-Verbal .76

Verbal .92

Reading Comprehension .87

Mathematics Achievement .85

General Information .91

It was this achievement composite which was used as a criterion

against which item responses were analyzed. This achievement composite,

when averaged by ninth grade students in the school, is also the de-

pendent variable for many later analyses presented in this report.

Criterion Scale Analyses and COin of Ninth Grade Student Variables

In order to maximize the linear relationship of each student

variable with student achievement criterion scaling was employed. By

criterion scaling is meant that each item response was coded and scaled

by assigning the mean value of the dependent variable for each of the

different response alternatives for an item. Table 1 shows the criterion

scale analysis for the categorica.1 variable of "Fathers Occupation".

The reader will note the percent of 9th grade students responding to

each item alternative and their mean score on the achievement composite,

where the total responses for each item have been set to a mean of 50

and a standard deviation of 10 (see Weinfeld, et al. Unpublished Manuscript

61 in the List of References for the criterion scale analyses for the 9th

grade student questionnaire items). When the mean value of the dependent

variable is assigned as the code or scale value for each item alternative

the items or variables are said to be criterion scaled. Almost all of

the 9th grade student variables were coded in this manner.

Criterion Scale Analysis and Coding of School Variables

For the teacher variables, each item was analyzed against the

teachers total score on a self-administered contextual vocabulary test.

For the principal variables, each item was analyzed against the number

of students enrolled in the school, the rural-urban and socio-economic

status of the school, and the principals' salary. These analyses were

used as guides in assigning codes or scale values and in estimating

missing data. However, for the teachers' and principals' questionnaires
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TABLE 1

Percent of 9th Grade Students and Their Average Composite
Achievement Score Classified by Father's Occupation

CATEGORY FATHER'S OCCUPATION PERCENT
. COMPOSITE

MEAN STD. DEV.

1. Technical 2.8 52.674 10.328

2. Official 4.1 52.299 10.226

3. Manager 12.6 53.451 9.160

4. Semi- skilled 16.6 50.060 9.119

5. Salesman 4.3 53.877 8.898

6. Farm or ranch manager
or owner 3.8 50.397 10.250

7. Farm worker 2.4 43.316 9.405

8. Workman or laborer 10.5 48.657 8.897

9. Professional 6.7 56.597 9.368

10. Skilled worker or foreman 20.1 51.000 8.779

11. Don't know 10.8 43:057 8.847

O. Non-response 5.2 42.599 10.365

TOTAL 100.00* 50.000 10.000

*Based on 133,136 ninth grade students.



the items were not coded so as. to maximize their relationship with
these dependent or criterion variables (see Mayeske, et al., Technical
Note 32 and Unpublished Manuscript 61 for the .criterion scale analyses
of the teacher and principal questionnaires, respectively) .

Reduction of Variables

The intercorrelations of the student, teacher and principal sets
of variables were each subjected to a series of factor analyses. The
objective of these analyses was to obtain meaningful groupings of
variables. To accomplish this objective a large number of subsets of
the variables were each subjected to principal components analyses and
varimax rotations (see Horst in the List of References for a description
of these techniques). The principal component method has the desirable
property that it extracts the roots and associated factors in descending
order of magnitude. Hence, the first root is the largest, the second
root the next largest, etc. Factors with a root of one or treater
were subjected to a Varimax rotation. This is a technique for rotating
the principal factors into a Oeition that may be meaningful. It
attempts to maximize the high and low weights for a.factor so that
the variables that have high weights on a factor can be thought of as
belonging together and an interpretive label might be applied to what,
they have in common.

This approach was essentially iterative in that variables that
did not form meaningful groupings or blurred an otherwise meaningful
grouping were eliminated and the remaining variables were refactored.
The teacher and student indices readily fell into meaningful groupings
after two iterations which resulted in the elimination of about six
to twelve variables from each set. The highest weights from the Varimax
rotation were used to multiply the variables by to obtain index scores.
In order to keep the index score intercorrelations laq a variable was
allowed to have a weight on only one index (see.Mayeske, et al, Technical
Note 49 and Unpublished Manuscript 80 in the List of References for the
development of the teacher and ninth grade student indices, respectively).

The variables from the principal questionnaire dealt with a wide
variety of different aspects of the school. These variables did not
readily fall into any naturally meaningful groups. Consequently, a
priori groupings, such as variables concerned with the physical plant



or instructionalfacilities were subjected to a principal component

analysis. The weights from the first principal component were then

used to obtain index scores for each school (see Mayeske, et al.,

Unpublished Manuscript in the List of References for the. development

of these indices).

DESCRIPTION OF THE INDICES AND VARIABLES

A brief description of each index or variable is given.below.
d.

Student Indices

1. Expectations for Excellence - a student with a high score

believes that his mother, father and teacher want him to be

a good.student and he desires to be a good student,

2. Socio-Economic Status - a student with a high score on this

index tends to come from a suburb of a large city or from a

medium size city, has one or two siblings, lives in a six

to ten room house, his father is engaged in a professional,
sales, managerial or technical job, both his mother and

father come from the higher educational strata and there are

a large number of appliances and reading materials in the

home.

3. Attitude Toward Life - a studeAt with a high score on this

index believer that people like himself have a chance to be

successful, when he tries to get ahead he won't experience

many obstacles, hardtwork is more important that.godd luck
for success, won't have a hard time getting a job with a good

education, etc.

4. Family Structure and Stability - a student with a high score

has both his father in the home, father is the major source

of income, he hasn't changed schools recently, etc.

5. Educational Desires and Plans - a student with a high score

desires and plans to go to college, his parents want him to go

to college and he has high occupational level aspirations.

6. Study Habits - a student with a high score spends about 2 hours

a day studying, has frequent discussions about his school work

with his parents, was read to as a child before he started

school, read many books during the summer, etc.
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7. Racial-Ethnic Differences in Achievement - a variable created

by assigning each student the average achievement score obtained

by his racial or ethnic group., A student with a high score is

white or Oriental American and a student with a low score is

Puerto Rican, Mexican American, Indian American or Negro.

Teacher Indices

8. Experience - comprised of the teacher's age, years of teaching

experience and years of teaching in his present school.

Teaching Conditions comprised of various aspects of the

teacher's view of his teaching situation such as how hard the

students try to achieve, their academic ability, the reputation

of the school and student disciplinary, racial, etc. problems.

10. Localism of Background - a teacher with a high score has spent

most of his life in a small geographic area and has graduated

from high school and college in that locale.

11. Socio-Economic Background - comprised of the teacher's parent's

educational level, fathiar's occupation and rural-urbanness of

.their background.

12. Training - comprised of the teacher's highest degree held,

certification, salary level and tenure.

13. College Attenied - comprised of the kind of undergraduate in-

stitution attended (e.g. formal school, public or private

university, etc.) , the highest degree offered by that institution

and the teacher's rating of the academic level of the institution.

14. Teaching Related Activities - comprised of the hours of unofficial

time spent in preparation for class and counseling, the number of

educational journals read regularly, etc.

15. Preference for High Ability Students - teacher prefers to wofk.,

with students of higher ability, socio-economic status, etc.

16. Sex - scored high for a female, low for a male.

17. Racial - Ethnic Differences in Contextual Vocabulary - a variable

created by assigning each teacher the average vocabulary score

obtained by his racial or ethnic group. A high score indicates

white and a low score Oriental American, Puerto Rican, Negro,

Mexican American or Indian American.



7

18. Vocabulary Score - total number of items correct.

Principal and School Indices

19. Principal's Experience - comprised of age, number of years

experience as a principal, etc.

20. Principal's Training - comprised of the highest degree held

and salary level.

21. Principal's College Attended - same as teachers index.

22, Principal's Sex - a variable scored high for female, low for

a male.

23. Plant and Physical Facilities - area of plant, possession of

auditorium, gymnasium, central library, athletic field, kitchen, etc.

24. Instructional Facilities - special labs shops, volumes in the

library, etc.

25. Specialized Staff and Services - art, music and remedial

reading teachers, guidance counselors, nurse, etc.

26. Tracking 7 use of various kinds of ability grouping techniques,

proportion of students in highest and lowest tracks, accelerated

curriculum, etc.

27. Testing - frequency Of testing using intelligence, interest and

achievement tests.

28. Transfers - percent of students transferring in and out.

29. Remedial Programs - percent of

reading.

30. Accreditation - whether or not

accreditation.

students in remedial math and

school has state and regional

32. Age of Texts - age of different texts used.

33. Availability of Texts - extent to which texts are provided and

whether or not there are a sufficient number.

34. Age of Building - a variable scored so that a high value indicates

older age.

35. Pupils per room - a variable scored so that a high value indicates

many pupils per room.



'0

36. Pupils per teacher - a variable scored so that a high value
indicates many pupils per teacher.

37. Number of students enrolled in the school.

38. School Reputation - the principal's estimate of the school's
reputation among educators ix: the area.

The remainder of this report deals with the results of correlational
and regression analyses using these .:radices and variables. These analyses
use ninth grade schools as the unit of analysis. Thus, when we speak of
Socio -Economic Status we are talking about the average of the socio-
economic index scores for the ninth grade students itLa particular school
and when we speak of achievement we are talking about the average achieve-
ment composite of the ninth grade students in a school. In a similar
manner we are talking about the average Enperience or Training of the
teachers in the school.

The student and teacher indices were averaged by schools and then
these averages were correlated with one another and with the principal
and school indices and variables using a program that allows for an
unequal number of observations on the variables. The students were
tested a few weeks after the fall semester began in 1965. Thus, the
facilities and staff of a ninth to twelfth grade school would not have
had an opportunity to influence the achievement of their new' ninth grade
students. Consequently, these schools were eliminated when analyzing
teacher, principal and school indices against achievement. It was the
elimination of these schools that resulted in an unequal number of
observations. For example, the correlations of'student averages with
achievement averages is based on approximately 916 schools from the
EOS sample, while the correlations of school indices with achievement
averages is based on the 600 schools of these 916 schools that had the
ninth grade students for the eighth grade.

The standard deviations and intercorrelations of these variables
are given in Appendices A and B along with some selected other variablps
that were retained for special analyses. Some of these variables will
be brought into the analyses occasionally and the reader will be able
to obtain an exact specification of the meaning and coding of those
variable's from Appendices A and B.



DISCUSSION OF SOME SELECTED CORRELATIONS

The following pages will discuss some zero order correlations

of variables that are deemed to be of special interest either because

they are used extensively in later analyses or because they are of

general interest. As a rule of thumb only correlations of .20 or

greater will be discussed.

Correlates of Rural-Urban Location

One of the items from the principal questionnaire dealt with
the rural -urban location or size of the geographic locale in which

the school was locate d The variable was coded so that inner city
and suburban schools received a high value sand small town and rural

schools received a low value. The selected correlations are given

in Table 2. The variable numbers refer to the order of variables

in Appendix A or B.

Inspection of Table 2 shows that the urban schools, when
contrasted with the rural schools have: better trained and paid
principals, more specialized staff and services, used tracking more
but tested less frequently, more student transfers and remedial

programs. Urban schools also are more likely to have a tenure system,

are larger in terms of their enrollment, have been integrated longer,
and the principal teaches very few hours per week if at all. The
teachers in urban schools when compared with their rural counterparts
are slightly less experienced (and consequently are younger), come from
higher socio-economic strata, have more training and went to a better
college, are more likely to be male and have a higher salary, to spend

more hours per day in teaching, to have many credits beyond their

highest degree and to have been assigned to the school in which they are now

teaching. Finally9 the students in urban'schools tend to have a higher

socio-economic status and higher educational aspirations than do their

rural counterparts and all students from a axed geographic locale

attend the sane school.

Correlates of School Sizes

Table 3 lists the correlates of school size (or number of students

enrolled in the school)

Inspection of Table 3 shows that large schools when compared with
smaller schools, have: a larger building and more special facilities,

better trained (and paid) principals, more Listructional staff and

facilities and more specialized staff and services. They are more likely
practice tracking but lesst likely to test as frequently, have more



TABLE 2

Zero Order Correlations of Rural-Urban Status*

Variable Number

10

Title Correlation

3 Principals' Training .44

6 Specialized Staff & Services .62

7 Tracking .21

8 Testing -.32

9 Student Transfers .20

10 Remedial Programs .28

20 School has a Tenure System .28

22 Number of Students Enrolled in
the School .55

22** Pupil Assignment Practices .34

25 Length of Time Since Non-Whites
First Entered the School. .30

31 Percent of Time that Principal
Teaches -.27

32 Teachers' Experience -.31

35 Teachers' Socio-Economic Background .28

36 Teachers' Training .26

37 Teachers' College Attended .23

40 Teachers' Sex (proportion female) -.34

41** Teachers' Course Credits Beyond
Highest Degree .30

42** Teachers' Assignment to Present School -.26

43 Teachers' Salary .35

45 Teachers' Hours Per Day Spent
in Teaching .21

49 Student Body's Soclo- Economic
Status .35

53 Student Body's Educational Plans
and Desires .26

59 Percent of Student s Who Attended
Kindergarten .43

* Only correlations of .20 or greater are presented.

** These are variable numbers from the list in Appendix B.



TABLE 3

Zero Order Correlations of School Size*

Variable Number Title Correlation

1

3

5

6

7

8

10

Physical Plant and Facilities
Principals' Training
Instructional Staff and Facilities
Specialized Staff and Services
Tracking
Testing
Remedial Programs

22
.49

.32

.69

.28
-.21
.22.

15 Rural-Urban Location .55
2C School has a Tenure System .22

21 School Uses Teacher Examinations
in Hiring .25

25 Length of Time Since Non-Whites First
Entered the School .30

28 Many Pupils Per Room .40

29** Principals' Course Credits Beyond
Highest Degree .19

31 Percent of Time that Principal
Teaches -.38

32 Teachers' Experience -.25
40 Teachers' Sex (proportion female) -.31
41** Teachers' Course Credits Beyond

Highest Degree` .32
42** Teachers' Assignment to Present

School -.26
43 Teachers' Salary .31
58** Foreign Language Spoken by Students'

Parents -.20
59 Percent of Students Who Attended

Kindergarten .27

* Only corelctions of .20 or greater are presented
** These are variable numbers from the list in Appendix B.
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remedial programs and are more urban in their location. Large schools
are also more likely to: have a tenure system, use teacher examinations,
have been integrated longer and have more pupils per room than are small
schools. The principal cf a large school spends fewer if any hours
per week teaching as compared to the principal of a small school and
has taken more credits beyond his highest degree. The teachers in large
schools are less experienced (and consequently younger), are more likely
to be male and have a higher salary than are teachers in small schools,
have more credits beyond their highest degree and were placed in their
present school. The students in large schools are more likely to have
attended kindergarten than are the students in small scht;ols and are slightly
more likely to have parents who speak a foreign language.

Although school size tends to have correlations with variables
similar to rural -urban location, its moderately high correlation with
such expenditure variables as principals training and teachers salary
and specialized staff and services, and instructional staff and
facilities suggest that it is an important variable for future analyses.

Correlates of Principal's Training (Salary and Highest Degmel

The index called Principal's Training is a combination of the
principal's salary and his highest degree held. This index is one
measure of the magnitude of a schools' budget since the larger or more
affluent schools tend to have higher paid ana better trained principals.
Table 4 gives the correlates of the Principals' Training.

Inspection of Table 4 shows that schools with higher degreed ana
better paid principals have more instructional facilities, more specialised
staff and services, more often practice tracking but test less frequently,
have more student transfers and remedial programs, are more urbane and
have fewer pupils per teacher. Schools with a high score on this index
also have a tenure system, are larger in terms of their number of students,
have been integrated longer, the principal has more credits beyond his
highest degree and teaches seldom, if at all, have a compulsory school
law that is enforced, a shorter day, and pupils that all come from the
same geographic locale. The teachers in these high scoring schools: come
from a higher socio-economic background, have more training and more
credits beyond their highest degree and attended a higher rcnking college,
prefer high ability Students, are more likely to be male and to have been
placed in their present school and have a higher salary than do teachers
in lower scoring schools. The students in schools with a more highly
educated, better paid principal when compared with schools that have less
educated and less well paid principals are of a higher socio-economic
status, have higher achievement levels and are more likely to have attended
kindergarten.
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Zero Order Correlations of Principal's Training (Salary and Highest Degree)*

Variable Number Title -COttelation

5 Instructional Facilities .23
6 Specialized Staff and Services .65
7 Tracking .24

8 Testing -.22
9 Transfers .23
10 Remedial Programs .24

15 Rural-Urban Location .44
16** Compulsory School Law Enforced .21
18 Pupils Per Teacher -.20
18** Length of School Day -.18
20 School Has a Tenure System .38
22 Number of Students Enrolled .49
22 ** Pupil Assignment Practices .24

25 Length of Time Since Non-Whites
First Entered .35

29** Irincipal's Course Credits Beyond
Highest Degree .19

31 Percent of Time that Principal Teaches -.48
32 Teachers' Exlerience -.20
35 Teachers' Sozio-Economic Background .31

36 Teachers' Training .42
37 Teachers' College Attended .22

39 Teachers' Preference for High Ability
Students .21

40 Teachers' Sex (proportion female) -.28
41** Teachers' Credits Beyond Highest Degree .40
42** Teachers' Assignment to Present School -.26
43 Teachers' Salary .58

49 Student Body's Socio-Economic Status .31

55 Student Body's Achievement Level .21

59 Students Who Attended Kindergarten .44

*Only correlations of .20 percent or greater are presented.
**These are variable numbers from the list in Appendix-B.



Correlates of Pu il-Teacher Ratio

In most any discussion of school effectiveness the question of an
appropriate pupil-teacher ratio arises. It is of interest therefore to
see what other variables are correlated with this ratio. Table 5 gives
these zero order correlations. A high value of this ratio indicates
that there are many pupils per teacher and a low value indicates that
there are fewer pupils per teacher.

Inspection of Table 5 shows that most of the correlates of pupil
teacher ratio are low with the exception of pupils per room. Thus,
schools that have many pupils per teacher tend also to have many pupils
per room. Although these other correlations tend to be low they are
of considerable interest in pointing out variables that are related to
what might be interpreted as an "overcorwding" or "overload" situation.
Higher teacher pupil ratios tend to occur in schools where the principal
tends to have less training, there are fewer instructional facilities,
and are less likely to have a compulsory school attendance law that's
enforced, the teaching staff tends to be non-white, the teaching staff
attended an undergraduate institution where the student body tended to
be non-white, and the teachers tend to have lower salary and lower
vocabulary scores. The students in schools with high pupil teacher
ratios tend to have: a lower socio-economic status, less favorable
attitude toward life, fewer long range educational plans and desires,
lower achievement levels and the student body tends to be non-white.

Correlates of School Achievement Levels

Since the average Achievement Composite is the primary dependent
variable in these analyses it will be helpful in. understanding the later
regressions to closely scrutinize the kinds of variables with which it is
correlated. Table 6 presents these correlations.

In perusing Table 6 one is impressed by the large number of variables
that are correlated with the schools' average Achievement Composite. Thus
the schools with higher achievement levels, when compared with schools
with lower levels have: younger and less experienced principals who are
higher salaried and have a higher degree, more specialized staff and .

services and texts available, fewer pupils per teacher, more teacher
turnover (which may indicate that they are luring younger and more mobile
teachers), been integrated longer, fewer pupils per room, a,compulsory
school attendance law that is enforced, a high :percent of students in
daily attendance, also they are considered by the principal to be held
in high regard by other educators and nre more likely to have students
that come from the same geographic locale.



TABLE 5

Zero Order Correlations of Pupil-Teacher Ratio*

Variable Number Title Correlation

15

3 Principal's Training -.20

5 Instructional Facilities -.20

16** Compulsory School Law Enforced -.24

28 Many Pupils Per Room .59

41 Teachers' Racial-Ethnic Group
Membership -.23

42 Percent of White Students at
Teachers' Undergraduate In-
stitution -.22

43 Teachers' Salary -.24

47 Teachers' Vocabulary Score -.28

49 Student Body's Socio-Economic Status -.23

51 Student Body's Attitude Toward Life -.26

53 Student Body's Educational Plans.
and Desires -.25

55 Student Body's Achievement Level -.34

57 Racial-Ethnic Composition of the
Student Body -.21

* Only correlations of .20 or greater are presented.
** Indicates variables from the list in Appendix B.
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Zero Order Correlations of School Achievement Levels*

Variable Number Title Correlation

2 Principal's Experience -.22
3 Principal's Training .21

6 Specialized Staff and Services .31

14 Availability of Texts :21

16** Compulsory School Law Enforced .40

18 Many Pupils Per Teacher -.34
19 Teacher Turnover .22

22** Pupil Assignment Practices .21

24** Percent a Students in Daily Attendance .43

25 Length of Time Since Non-Whites
Entered the School .20

28 Many Pupils Per Room -.23
30 Principal's Estimate of the School's

Reputation .26

32 Teachers' Experience -.22
33 Teachers' W)rking Conditions .47

35 Teachers' SOcio-Economic Background .32

37 Teachers' College Attended .31

38 Teachers' Teaching Related Activities -.30
39 Teachers' Preference for High Ability

Students .32

40 Teachers' Sex (High Proportion Female) -.22
41 Teachers' Racial-Ethnic Group

Membership .77

42 Percent of White Students at Teachers'
Undergraduate Institution .76

43 Teachers' Salary .24

44 Percent of White Students in Teachers'
Class .75

46 Average Size of Teachers Class .30

47 Teachers' Vocabulary Score .58

49 Student Body's Socio-Economic Status .82

51 Student Body's Attitude Toward Life .64

52 Student Body's Family Structure and
Stability .66

53 Student Body's Educational Plans
and Desires .50

54 Student Body's Study Habits .46
56 Proportion of Girls in, the School .28

56** Age of Student Body(Scined optimally) .60

57 Racial-Ethnic Composition of
Student Body .84

58 Student Body's Parents PTA Attendanci .25

58** Foreign Language Spoken by Parents of
Students .23

59 Percent of Students Who Attended
Kindergarten .46

* Only correlations of .20 or greater are presented,

**Indicate list of variables in Appendix B.



When the teachers in schools with high achievement levels are

compared with teachers in schools with low achievement levels one

finds that they: are younger and slightly less experienced, feel

that they have favorable working conditions, tend to be from higher

socio-economic backgrounds, went to better colleges and are less in-

volved in teaching related activities, prefer high ability students,

are more likely to be white males with white students and are more

likely to have attended a predominantly white undergraduate in-

stitution, also they are higher salaried and have more white students

in their classes, have a class of approximately 15 to 30 students

and a high vocabulary score.

The students in high achievement level schools as compared with

students in low achievement level schools have: a considerably higher

socio-economic status, a more favorable attitude toward life, better

knit family structure, longer range educational desires and plans and

are more studious in their habis. Also they have a higher proportift

of females and white students and a more typical age. The students'

parents are more likely to have attended PTA 9 the students are mare

likely to have attended kindergarten, and both the students and their

parents are less likely to speak a foreign language.

Correlates of the Student Body's Socio-Economic Status

In view of the high correlation of the Socio-Economic Status

Index with the Average Achievement Composite it is of interest to

inspect the variables that are correlated with Socio-Economic Status

(SES). These correlations are given in Table 7.

In looking at Table 7 one is immediately impressed with the

similarity of this pattern of correlations with those for the Achieve-

ment Composite. Many of the correlations in Table 7 are similar in

magnitude to those in Table 6 although their absolute values are

sligntly lower.

Inspection of Table 7 shows that schools with predominantly

high SES students when compared with schools with lower SES students

tend to have a larger physical plant and more facilities, a better

trained and paid principal, more specialized staff and services, less.

frequent testing and fewer free lunch and milk programs, a more urban
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Zero Order Correlations of the Student Body's Socio-Economic Status*

Variable Number Title Correlation

1 Physical Plant and Facilities .23

3 Principals' Training .31

6 Specialized Staff and Services .45

8 Testing -.24
11 FTee Lunch and Milk Programs -.32
15 Rural-Urban Location r .35

15** School Has a Free Nursery -.21
16 Principals' Estimate of the Student

Bodys' Socio-Economic Status .57

16** Compulsory School Attendance Law Enforced .34

18 Many Pupils Per Teacher -.23
22** Pupil Assignment Practices .28

24** Percent of Students in Daily Attendance .38

25** Slow Learner Promotion Policy .19

30 Principals' Estimate of the School's Reputa-
tion .35

32 Teacher's Experience -.27
33 Teachers' Working Conditions .48

35 Teachers' Socio-Economic Background .40

36 Teachers' Training .22

37 Teachers' College Attended .32

38 Teachers' Teaching Related Activities -.25
39 Teachers' Preference for High Ability

Students .35

40 Teachers' Sex -.29
41 Teachers' Racial-Ethnic Group Membership .57

42 Percent of White Students in the Teachers'
Undergraduate Institution .56

43 Teachers' Salary .31

44 Percent of White Students in Teachers' Class .63

45

46

47

48
51
52

53
54

55

56
56**
57
58
58**
59**
59

Hours per Day Spent in Teaching .22

Average Class Size .20

Score on Vocabulary Test .48

Student Body's Expectations for Excellence .47

Student Body's Attitude Toward Life .60

Student Body's Family Structure & Stability .67

Student Body's Educational Plans & Desires .69

Student Body's Study Habits .57

Student Body's Achievement Level .82

Proportion of Girls in the School .40

Age of Students .66

Racial-Ethnic Composition of Student Body .68
Percent of Student's Parents wto Attend PTA .39

Foreign Language Spoken by Students' Parents .37

Foreign Language Spoken by Students .59

Percent of Students Who Attended Kindergarten .62

* Only Correlations of .20 or greater are presented.

** Indicates variable numbers from the list in Appendix B.
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location, and more students that came from the same geographic locale,

fewer pupils per teacher, and are more likely to promote pupils with

their age group. They also have a better reputation among educators

in the area, are less likely to have a free nursery, but have a

compulsory attendance law and a higher percent of students in daily

attendance.

Variable 16 is a description of the occupational backgrounds of

the pupils' parents. This-information, which is given by the principal*

runs from rural and blue collar worker through technical and professional

occupations. Since this question might be regarded as an indicator

of the student body's SES it is of interest to note that it is

correlated only. .57 with the SES index. Hence if this variable were

used to equate schools for differences in the SES of their students

before looking at the relationships of other school variables it

would undercorrect or underestimate those differences. Consequently,

erroneous inferences could be made concerning the influences of

certain school variables that would be more correctly attributable

to differences in the SES of the students.

Table 7 also shows that when teachers in high SES schools are

compared with teachers in low SES schools they are found to have:

slightly less experience, better working conditions, a higher socio-

economic background and more training, attended a higher ranking

college and are slightly less involved in teaching related activities,

a preference for high ability students and a-ee more likely to be a

white male, attended an undergraduate institution where the students

are predominantly white, a higher salary, more white students in their

class, more hours per day spent in teaching, an average class size and

a higher vocabulary score.

The student body variables that are related to the student body's

SES are: their age, expectations for achievement, outlook on life,

family structure, longer range educational goals, study habits, achieve-

ment level, the proportion of girls in the'school, the racial ethnic

composition of the student body, the frequency with which their parents

attend PTA, the proportion of students who attended kindergarten and

both the students and their parents are less likely to speak a foreign

language.
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Correlates of the Student BodyLE_Racial and Ethnic Comusilkza

The last variable to be discussed is the racial and ethnic compo-

sition of the student body. These correlations are given in Table 8.

A high score is assigned to schools that are wholly or predominantly

white or Oriental American while a low score indicates schools that are .

wholly or predominantly Negro, Puerto Rican,Mexican American or Indian

American.

Table 8 shows that predominantly white schools when compared with

predominantly non-white schools have: slightly younger and less

experienced principals, fewer pupils per teacher, slightly more teacher

turnover, fewer pupils per room, a better reputation as estimated by the

principal, a compulsory school law that is enforced and a high proportion

of students in daily attendance. It is also of interest to note that

the principals' estimate of the proportion of white students in the

school (23) is highly correlated with the Racial - Ethnic. Difference

variable calculated on the ninth grade students. Evidently the racial

mix of a school tends to predominate at all grade levels. For research

purposes an estimate of the racial mix of a school by the principal may

serve as a fairly good surroga:.e for an actual count of the whites and

non-whites in a school.

The teachers in predominantly white schools when compared with

their non-white school counterparts: feel, that they have better working

conditions, have higher socio-economic origins, attended a higher ranking

college, are less involved in teaching related activities, prefer high

ability students, were placed in their present school, tend to be white,

attended an undergraduate instit'ttion that was predominantly white, have

predominantly white students in their classes which are in the average

size range, and tend to have a higher vocabulary score.

The students in predominantly white schools when compared with

students in predominantly non-white schools have a more typical age,

higher expectations for excellence and socio-economic status, a more

favorable attitude toward life, a closer knit family structure, plans

for more education, more studious habits, higher achievement levels,

and are more likely to be girls. Also they have parents who more often

attend PTA, the students are more likely to have attended kindergarten

and both the students and their parents are less likely to speak a

foreign language.

Clearly, the racial and ethnic composition of the student body

is highly related to many of the other variables included in this study.



TABLE 8

Nt Zero Order Correlations of the Racial-Ethnic Composition of the
Student Body

Variable Number Title Correlation

2 Principal's Experience ....26

16** Compulsory Schliol Attendance Law Enforced .30

18 Many Pupils Per Teacher -.21
20 Teacher Turnover .20

23 Principal's Estimate of the Proportion of
White Students in the School .92

24** Percent of Studepts in Daily Attendance .46

28 Many Pupils Per Room -.20

30 Principal's Estimate of the School's Reputation .23

33 Teachers' Teaching Conditions .46

35 Teachers' Socio-Economic Background .24

37 Teachers' College Attended .28

38 Teaching Related Attivities -.35
39 Teachers' Preference for High Ability Students .33

41 Teachers' Racial-Ethnic Group Membership, .89

42 Percent of White Students at Teachers'
Undergraduate Institution .88

42** Teacher's Assignment to Present School .27

43 Percent of White Students in Teachers' Class .92

46 Average Class Size .24

47 Teachers' Vocabulary Score .54

48 Student Body's Expectations for Excellence. .28

49 Student Body's Socio-Economic Status .68

51 Student Body's Attitude Toward Life .60.

52 Student Body's Family Structure and Stability .70

53 Student Body's Educational Plans & Desires .28

54 Student Body's Study Habits .42

55 Student Body's Achievement Level .84

56** Age of Students .54

56 Proportion of Girls in the School .27

58 Percent of Students' Parents Who Attend PTA .20

58** Foreign Language Spoken by Students' Parents .29

59** Foreign Language Spoken by Students .39

59 Percent of Students Who Attended Kindergarten .28

* Only Correlations of .20 or greater are presented.

** These are variable numbers from the list in Appendix B.
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MULTIPLE REGRESSION ANALYSES OF ACHIEVEMENT AND ATTITUDINAL INDICES

AGAINST STUDENT BODY AND SCHOOL VARIABLES

Some of the student indices, in addition to Achievement, can be

regarded as being influenced by both the school and the student's home

background while others are relatively uninfluenced by the school. For

example, the student's Socio -Economic Status, Family Structure' and

Racial-Ethnic group membership are not readily influenced by the school

but do have important influences, as shown by the previous discussion,

on the functioning of the schools. Still other indices such as the

student's Expectations, Attitude Toward Life, Educational Plans and

Desires, and Study Habits can be influenced by both the hoe background

and the school. Consequently these latter indices, in addition to the

Achievement Composite were included as dependent variables in the analyses

that follow.

In attempting to ascertain the influence of school variables on

achievement account must be taken of the kinds of students that these

schools get initially. If school A had children primarily from families

where intellectual activities were not valued or pursued and school B.

had children from families where these activities were valued and pursued

than one would expect the students in school B to have higher achieve-

ment levels than students in school A. These differences could be

attributed to the influence of Ae different families rather than to

the schools. Hence it would be apprnpriate to equate schools for differences

in the home background and racial-ethnic composition of their students

(since these are important social background variables) before looking

at the influence of school variables on achievement. By home background

we will mean the student indices of Socio-Economic Status and Family

Structure and Stability. To indicate the racial and ethnic composition

of the student body the student Racial-Ethnic difference variable will

be used.

Before the effects of these variAbles are controlled for using

multiple regression techniques it may be instructive to look at the

correlations of these variables with one another and with the dependent

variables of interest. These are given in Tabl 9.

The reader will note in reading across the first three rows in

Table 9 that at least one and usually more than one of the three

variables that are to be used to equate schools for differences in student

inputs are highly correlated with the Achievement Composite (column 8

in Table 9) as well as with the other dependent variables. This suggests

that after equating schools for these initial differences there may be

very few differences among schools in achievement that could be related

to other school variables.
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This reasoning is also supported by reading across row 9 in
Table 9. This row contains the multiple correlation of the full set
of 31 school variables (given in the earlier section o..! this report
containing a description of the indices) with each of the other variables.
This row shows that the school variables are highly correlated with:
the Socio-Economic Status of the student body, the Racial and Ethnic
composition of the student body and the Achievement level of the student
body. The school variables are moderately correlated with the remain-
ing variables.

Table 10 shows the squared multiple correlations obtained when
the dependent variables are regressed against the three control or
equating variables of Socio -Economic Status, Family Structure and
Stability and the Racial-Ethnic composition of the student body and
against the school variables.

Variable Set

TABLE 10

Squared Multiple Correlations of Dependent Variables
Against Student Body Variables and School Variables

Attitude Educational Study

Expectations Toward Life Plans Habits Achievement

1.Student Body .5214 .5847 .6066 .7373 .8207

2.School .1773 .3500 .3179 .2023 .7601

3.Student Body
and School . .6309 .6386 .6679 .7773 .8662

4.(3) - (1) .1095 .0539 .0613 .0400 .0455

5.(3) - (2) .4536 .2886 .3500 .5750 .1061

Looking across row 1 of Table 10 the reader will note that
Achievement is the most highly predictable of the dependent variables
from the control variables, having a squared multiple correlation of
.82 or a multiple correlation of about .91. The multiple correlations
for the other variables range from .86 for Study Habits to .72 for
Expectations.
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One might ask why school achievement should be so highly
predictable using these three variables? One interpretation is that
these results reflect the current social organization of our school
systems. Thus, schools are organized along residential lines and
residential areas e ; in turn organized along socio-economic and
racial-ethnic lines. This line of thought is further supported by
some analyses of individual students when they are nW; aggregated
by schools. I.Lese analyses showed that individual student achieve-
ment was moderately predictable from the student's Socio-Economic
Status, Family Structure and Racial-Ethnic group membership. The
multiple correlation for these three variables against Achievement
was .60 (see Mayeske, et. al, Unpublished Manuscript #80 in the
List of References). One can infer that some kind of a sorting
process is going on whereby white students with higher achievement
levels and socio-economic status go to school with similar kinds of
students which has the effect of making their aggregated school
achievement more predictable than individual achievement.

If one is willing to grant that some kind of a sorting process
takes place then what can one say about the effects of school variables
in such a context? Rau 2 of Table 10 shows the multiple correlations
of the school variables with the dependent variables. It is clear
from this table that all of the dependent variables are more pre-
dictable using the control or equating variables than they are using
the school variables. By comparing the values in row 3 with their
counterparts in row 1 we can get some idea of the additional contribu-
tion of the school variables to the dependent variables and by
comparing the values in row 3 with their counterparts in row 2 we
can get some idea of the additional contribution of the student body
variables. These differences, often called the unique variance or
contribution, are given in rows 4 and 5. Examination of these values
indicates that the relative contribution of the school variables,
after home background and racial composition have been controlled
for, are small but positive for all the dependent variables. Examination
of the values in rcw 5 indicates that the relative contribution of the
student body variables after school variables have been controlled for
are moderate to large except for Achievement.

Since the relative contributions of the school variables are
small does it mean they are unimportant? Not necessarily, for as we
showed earlier, the school variables tend to be bound up or confounded
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with the student body characteristics. We are indebted to Dr. Alexander M.
Mood for developing a measure which will allow us to express this overlap
or commonness. A mathematical exposition of this technique is given in
the List of References (see Wisler).

DEVELOPMENT OF A MEASURE OF COMMONALITY: THE TWO SET CASE

Consider the case where there are two sets of variables, a set
of student body variables (B) and a set of school variables (S) .

Let:

C(B,S) stand for the commonality or overlap of the
student body variables (B) and the school variables (S)

R2 (B) ; the squared multiple correlation of the student
body variables with the dependent variable

R
2
(S) ; the squared multiple correlation of the school

variables with the dependent variable

R
2
(B,S) ; the squared multiple correlation of the student

body and school variables with the dependent variable

U(B) = R
2
(B,S) - R

2
(S)

student body variables

U(S) = R
2
(B,S) - R

2
(B)

school variables

the unique contribution of the

the unique contribution of the

Then:

C(B,S) = R
2
(B,S) - U(B) - U(S)

and

R
2
(S) can be expressed as

R
2
(S) = C(B,S) + U(S)

and

R2 (B) can be expressed as

R
2
(B) = C(B,S) + U(B)

The values for R2(S) and R
2
(B) are given in Tables 11 and 12.
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ANALYSES OF THE COMMONALITY OF SCHOOL AND STUDENT BODY VARIABLES: THE

TWO SET CASE

TABLE 11

The Squared Multiple Correlations of the School Variables With

the Dependent Variables Expressed as a Function of

Their Unique Contribution and Their Commonality Coefficient
With the Student Body Variables

Dependent Variable R2(S) = C(B,S) + U(S)

Expectations .1773 = .0678 + .1095

Attitude Toward Life .3500 = .2961 + .0539

Educational Plans and Desires .3179 = .2566 + .0613

Study Habits .2023 = .1623 + .0400

Achievement .7601 = .7146 + .0455

In looking at the first column of Table 11 the reader will note

that Achievement is the most predictable of the dependent variables

from the school variables. Next in descending order are Attitude Toward

Life, Educational Plans and Desires, Study Habits and Expectations.

When the reader looks at the Commonality Coefficient C(B,S) he will

note that almost all of the variance in Achievement predictable from

the school variables is bound up in the student body - school overlap.

Although the level of predictability is lower this same trend holds

for Attitude Toward Life, Educational Plans and Desires and Study Habits.

The school has its greatest unique contribution for Expectations and

less so for the other variables. Table 12 gives the values for R2(8).
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TABLE 12

The Squared Multiple Correlations of the Student Body Variables
With the Dependent Variables Expressed as a Function of

Their Unique Contribution and Their Commonality Coefficient
With the School Variables

.0.1=11

Dependent Variable, R2 (B) = C(B,S) + U(B)
Expectations .5214 = .0678 + .4536
Attitude Toward Life .5847 = .2961 + .2886
Educational Plans and Desires .6066 = .2566 + .3500
Study Habits .7373 = .1623 + .5750
Achievement .8207 = .7146 + .10;1

Table 12 shows that Achievement is not only the most predictable
of the dependent variables but is also the one that is most bound up
with the student body characteristics. Consequently the student body
variables have their lowest unique contribution for Achievements when
compared with the other dependent variables. The student body variables
have their greatest unique contribution, in descending order, for Study
Habits, Expectations, Educational P:ans and Desires, and Attitude
Toward Life.

Considering Tables 11 and 12 it appears that both the school
variables and the student body variables can have a relatively large
unique contribution for Expectations for Excellence because very little
of their contribution is bound up in the Commonality Coefficient C(B,S).

In view of the small unique contribution of the school variables
(see Table 11) does this mean that they are unimportant or have little
influence? No, it does not. What it does indicate is that the influence
of the schools is bound up with the kinds of students that attend the
school.

The wary reader may feel that we have depicted an unduly pessimistic
picture of school influences. He might argue that we have included
similar kinds of variables in both the student body and school characteristics
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and this tends to unduly inflate the Leasure of overlap or confounding.
One variable that he might select in particular, as an example, is the
Racial-Ethnic Difference variable. For we have included as a student
body variable the Racial and Ethnic composition of the student body and
we have included as a school variable the Racial and Ethnic composition
of the teachers. Accordingly, these commonality studies were re-run
with the Racial and Ethnic composition of the teachers left out.
Consequently, the analyses involve the full set of 30 school variables
(referred to earlier). These analyses are given in Tables 13 and 14.

TABLE 13

The Squared Multiple Correlations of the School Variables,
Excluding Teacher Racial-Ethnic Composition, With the

Dependent Variable Expressed as a Function of Their Unique
Contribution and Their Commonality Coefficient With the

Student Body Variables

Dependent Variables R2(S) = C(B,S) + U(S)
Expectations .1738 = .0702 + .1036
Attitude Toward Life .3018 = .2494 + .0524
Educational Plans and Desires .3174 = .2592 + .0582
Study Habits .1890 = .1491 + .0399
Achievement .6329 = .5882 + .0447

When the values in Table 13 are compared with those in Table 11
one can note that the level of predictability of all the dependent
variables is slightly lower from the school variables when the Racial-
Ethnic composition of the teachers is left out of the analyses. This
drop in predictability is greatest for the Achievement composite. Most
of these reductions are accompanied by reductions in the Commonality
coefficient C(B,S), as well. The exception to this is Expectations
which shows a slight increase in the Commonality coefficient. The
unique contribution of the school variables tends to remain the same
with or without the Racial-Ethnic composition of the school's teachers.
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Since the reduction in predictability is small for all the de-

pendent variables except Achievement, these analyses show that there

is something about being a white or non-white teacher that is of

considerable importance for Achievement but not for the other variables.

Perhaps there is an entire constellation of lifetime events involved

in being a white or non-white teacher that is not fully covered by

our comprehensive set of teacher and other school indices. Thus, a

non-white teacher when compared with white teachers, may be the product

of less than adequate social and educational institutions and these

in turn tend to perpetuate themselves through the influence that the

teacher brings to the classroom situation. Rather than being a variable

to be excluded from the analysis the Racial-Ethnic composition of the

teachers appears to be an important variable in studying school achieve-

ment.

Table 14 gives the values for school achievement expressed as

a function of the unique contribution and overlap of the student body

and school variables.

TABLE 14

The Squared Multiple Correlations of the Student Body Variables

With the Dependent Variables Expressed as a Function of Their

Unique Contribution and Their Commonality Coefficients With the

School Variables, Excluding Teacher Racial-Ethnic Composition

Dependent Variable R2 (By, = C(B,S) + U(B)

Expectations .5214 = .0702 + .4512

Attitude Toward Life .5847 = .2494 + .3353

Educational Plans and Desires .6066 = .2592 + .3474

Study Habits .7373 = .1491 + .5882

Achievement .8207 = .5882 + .2325

In comparing the values in Table 14 with those in Table 12 the

reader will note that although the level of predictability of the

dependent variables from the student body variables remains the same,
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the decrease in the overlap measures allows the student body variables

to make a greater unique contribution. Or perhaps another way of saying

this is that what was common to the Racial-Ethnic composition of both

the student body and the teachers has now been attributed to the student

body variables.

The earlier analysis in Table 13 suggested that it was more mean-

ingful to include than to exclude the Racial-Ethnic composition of the

teadhers.

The ardent advocate of independent school influences may feel that

a sub-set of school variables should be selected from the full set of

school variables, that is less situation or social condition bound.

An attempt was made to select such a sub-set in order to re-run these

analyses. However, inspection of these variables showed that there

were very few school variables that were not related to the nature or

special needs of the student body. For example, free lunch and !milk

programs tend to be found in lower SES, ion -white schools and the size,

facilities and expenditures of a school are related to its rural -urban

location (as discussed in an earlier section of this report). Indeed,

if a school is at all influenced by and/or responsive to the needs and

resources of its students then many of the school variables will of

necessity, be related to the nature of the student body. Consequently,

the set of school variables should be comprehensive in nature.

In view of the small unique contribution of the school variables

the final question that remains is whether or not a sub-set of the

school variables has higher commonality coefficients with the student

body characteristics than other sub-sets. To make this determination

commonality coefficients for four sets of variables will first be de-

veloped.

DEVELOPMENT OF MEASURES OF COMMONALITY: THE FOUR SET CASE

The four set case is considerably more complicated than the two

set case because a number of higher order commonality coefficients

are introduced (see Wisler in the List of References for an exposition

of the general case).

Let the four sets of variables be denoted by X1, X2, X3,, and X4.

Then the unique contribution for the ith set is given by

U(Xi) = R2(X1 X2 X3 X4) - R2
(X1

Xk X1)



32

where R
2
( ) represents the squared multiple correlation for the parti-

cular set of variables in parentheses with the dependent variable. As

an example, the unique contribution for the fourth set would be written

as

U(X4) = R2(X1 X2 X3 X4) - R2(X1 X2 X3)

There is one unique value for each set of variables, namely four in
this case

The second order commonality coefficient is given by

C(Xi Xj) = R
2
(X1 X2 X3 X4) - R2(Xk X1) - U(Xi)

As an example, the second order commonality coefficient for the third
and fourth sets is

C(X
3
X
4
) = R

2
(X1 X

2
X
3 4
X.) - R

2
(X

1
X2) - U(X

3
) - U(X

4
)

There is one second order commonality coefficient for each
combination of sets, namely six in this case.

The third ()Eder commonality coefficient is given by:

C(Xi Xj Xk) = R2(X1 X2 X3 X4) - R2(X1) - C(Xi Xj) - C(Xi Xk) - C(X Xk)

-U(Xi) U(X.) - U(Xk)

There is one third order commonality coefficient for each three
way combination, namely four in this case.

The fourth order commonality coefficient of which there is only
one, is given by:

C(X1 X2 X3 X4) =
R2

(X1
X2 X3 X4)

- R
2
(X1 X3 X4) - R

2
(X2 X3 X4) -

2 2 2

- R
2
(X' X2

R
2
(X

1
-X
2
) -

X3) R
2
(X1 X2 X4)

R2(x1
X3) - R2(x1 3(4)

- R (X2 X3) - R (X2 X4) - R (X3 X4) - U(X1) U(X2) - U(X3) U(X4)
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The fourth order coefficient can be verbally described as the
squared multiple correlation for all four sets (R (X1 X2 X3 X4) minus

the sum of the four third order commonalities C(Xj Xi X1), minus the

sum of the six second order commonalities C(XiXk), minus. the sum of

the four unique contributions.

Consequently, the squared multiple correlation for the X4 set can
be represented as the sum of its unique contribution and its different
order commonalities, thus:

R
2
(X4) = C(X1 X2 X3 X4) + C(X1 X2 X4) + C(X1 X3 X4) + C(X2 X3 X4)

+ C(X1 X4) + C(X2 X4) + C(X3 X4) + C(X4)

ANALYSES OF THE COMMONALITY OF SCHOOL AND STUDENT BODY VARIABLES:
FOUR SET CASE

Let us now define the following empirical sets:

THE:

B = the three student body variables of Socio-Economic Status,
Family Structure and Stability, and Racial-Ethnic Com-
position (a set of three variables).

T = the school's personnel and personnel expenditure variables
of: the principal's e7perience, training, sex, and college
attended; the school's special staff and services; the
principal's estimate of the school's reputation; the teacher's
experience, localism, socio-economic background, training,
college attended, teaching related activities, preference
for high ability students; the proportion of women teachers
in the school, the teachers racial-ethnic group membership
and their average vocabulary score (a set of seventeen
variables)

F= the school's physical characteristics and facility variables
of: the pEant and facilities, the instructional facilities,
the age of the building, and the number of pupils per room
(a set of four variables)
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P = the school's pupil programs and policies of: teaching,
testing, transfers, remedial reading and math programs,
free milk and lunch, accreditation, and the age and
availability of texts, pupil-teacher ratio, and the number
of students enrolled in the school (a set of ten variables).

The different order commonalities for explaining the variance of
the dependent variables from the student body variables and their overlap
with the three sets of school variables are given in Table 15.

Table 15 shows that the amount of variance in Expectations pre-
dictable from the commonality measures is vanishingly small. Although
the amount of variance in Expectations bound up with the student body
variables is small (see Table 10) that small amount appears to, be
spread over most of the overlap measures.

For the other dependent variables in Table 15 the picture is more
clear cut. For these variables most of the overlap variance is contained
in the second order commonality of the student body and school personnel
and personnel expenditure variables C(B,T). This is particularly so for
Achievement, where better than half of the predictable variance is con-
tained in this overlap measure. Perusal of the other Commonality co-
efficients in Table 15 shows that the only time a coefficient is high
relative to the other values for that dependent variable, is when the
set of school personnel and personnel expenditure variables is involved.

In view of the apparent importance of this set of variables it may
be instructive to re-examine their content. This set of variables
contains both the principal's and the teacher's experience, training,
sex and college attended; their view of the school, its situation and
renutation, the teacher's social background (localism and socio-economic
background), involvement in teaching related activities, preference for
high ability students, racial-ethnic group membership and their average
vocabulary score. Included also in this set is the school's special
staff and services. This set of variables probably reflects both more
general social conditions that prevail in our society and a causal relation-

ship with school achievement. Since this commonality With the student body
characteristics does prevail it is difficult to conjecture just what
proportion of any observed relationship is causal and just what proportion
can be attributed to inequities in the social conditions surrounding
education (such as the organization of schools along racial and socio-
economic lines).
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These difficulties in interpretation should be borne in mind in
the following section where selected partial correlations are presented
showing the relationships between several variables after their relation-
ship with a third variable (or set of variables) has been removed.

SOME SELECTED PARTEAL CORRELATIONS

The reader can recognize from the previous analyses that it is
difficult to decide how much or to what extent the relationships
that exist between the independent and dependent variables are causal
and to what extent they are the result of some more general social
conditions that prevail in our society (such as schools being organized
along socio-economic and racial-ethnic lines). Even though they are
often times difficult to interpret however these relationships can
still be useful. They f.tan be used to document the extent of the rela-
tionship that exists for whatever reason. These relationships can also
be used in different models of the educational system. Thus, one does
not always have to have an explanation of why a tolationship exists in
order to capitalize on that relationship in simulating changes that might
result in an educational system from a particular course of action.
For example, one can estimate the achievement levels that might result
from locating a school in an area that pulls in students havinwback-
grounds of a certain racial and socio-economic composition. These
relationships can also be useful in suggesting educational experiments
that could be conducted to either substantiate or alter the relationship.
For example, innovative programs might be devised to more heavily involve
lower socio-economic families in the educative process. One of the
desired outcomes of such a program would be to lessen the dependence
of the children's achievement levels on the socio-economic status of
their parents by making the family's education related child rearing
practices more similar to those of higher socio-economic groups.

Another even more obvious example is the possible effects that
monies from Title I of the Elementary and Secondary Education Act might
have on schools with students from the lower socio-economic strata. Since
Title I gives financial aid primarily to these kinds of schools we might
anticipate that all schools will becom6 more homogeneous in terms of .

their expenditures and perhaps as well on variables related to expenditures.
The data in this study provide a measure of the educational system before
Title I monies went into effect. If measures of these same variables
could be obtained at later pointy in time, before and after comparisons
could be made and possible changes ascertained.
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It is in light of these kinds of considerations that the following
partial correlations are presented. Partial correlations of selected
independent variables with achievement are presented after the correla-
tion between them that is associated with a third variable (or set of
variables) has been removed. These partial correlations are more readily
interpretable than regression weights and are often times the desired end
product since they describe a number of different relationships between
the independent and dependent variables that can be utilized after the
association attributable to some other variable has been removed (see
McNemar in the List of References for an exposition of partial correlational
techniques).

Correlations of the Independent Variables With Achievement After the
Associations for School Size Student Bod Home Back
Ethnic Com osition Have Been Partialed Out

round and Racial-

Table 16 presents the partial correlations of the school and student
body variables with flie Achievement composite after their associations ©
correlations with school size (number of students enrolled), the student
body's home background (comprised of the Socio-Economic Status and.
Family Structure indices) and the Racial-Ethnic composition of the
student body have been eliminated. The school size variable is considered
to be a necessary correlate of expenditures and the partial correlations
that remain after the association with size has been removed may be
regarded as relationships that .re not influenced by size. When both
size and family background have been partialed out the relationships
that remain are unrelated to size, student body Socio-Economic Status
and'Family Structure. When he three variables of size, home background
and Racial-Ethnic composition have been partialed out the relationships
that remain are unrelated to these variables and may indicate variables
that have a more direct influence on or are more directly influenced by
achievement. The zero order correlations are also presented in order to
facilitate comparisons. The partial correlations are presented for
those variables whose zero order correlation was .20 or greater.

Inspection of the first two columns in Table 16 shows that Size
has very little relationship with these variables, the squared correlation
being .0016. The most noteworthy exceptions are Specialized Staff and
Services (6) and Pupils Per Room (28) which exhibit some slight dependence.
on school size.
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TABLE 16.- Partial Correlations of the Independent Variables With
Achievement After the Associations With School Size,

the Student Body's Home Background and Racial-Ethnic
Composition Have Been Removed.

VARIABLE ZERO ORDER
SIZE SIZE'

'_ar/AI_ISOMLIA**
HB SIZE HB FACE_NUMBER* TITLE

2 Principal's Experience -.22 -.22 -.19 -.07
3 Principal's Training .21 .22 .06, .12
6 Specialized Staff and Services .31 .38 .09 .23
14 Availability of Texts .21 .21 .09 .08

18 Many Pupils Per Teacher -.34 -.35 -.23 -.30
19 Teacher Turnover .22 .22 .22 .18
25 Length of Time Since Non-Whites

Entered the School .20 .20 .19 .18

28 Many Pupils Per Room -.23 -.27 -.16 -.18
30 Principal's Estimate of the

School's Reputation .26 .26 -.01 ...03

32 Teachers' Experience -.22 -.22 -.07 -.14
33 Teachers' Working Conditions .47 .47 .11 .01

35 Teachers' Socio-Economic Back-
ground .32 .32 .06 .04

37 Teachers' College Attended .31 .31 .13 .05

38 Teachers' Teaching Related
Activities -.30 -.30 -.17 .01

39 Teachers' Preference for High
Ability Students .32 .32 .09 -.03

40 Teachers' Sex (High Proportion
Female) -.22 -.22 -.04 -.04

41 Teachers' Racial-Ethnic Group
Membership .77 .77 .60 .17

42 Percent of White Students at
Teachers' Undergraduate
Institution .76 .76 .60 .18

43 Teachers' Salary .24 .24 .07 .17

44 Percent of White Students
in Teacher's Class .75 .76 .48 -.13

46 Average Size of Teachers' Class .30 .31 .24 .19

47 Teachers' Vocabulary Scrre .58 .58 .37 .21

48 Student Body's Expectations .31 .31 -.38 -.17

49 Student Body's Socio-Economic
Status .82 .82 .00 .00

51 Student Body's Attitude Toward
Life .64 .65 .18 .20

52 Student Body's Family Structure
and Stability .66 .67 .00 .00

53 Student Body's Educational
Plans and Desires .50 .50 -.19 .18

54 Student Body's Study Habits .46 .46 -.31 -.05

56 Proportion of Girls in the School .28 .28 -.26 ...09

57 Racial-Ethnic Composition
of Student Body .84 .85 .64 .00

56 Student Body's Parents PTA
Attendance .25 .25 -.32 -.06

Squared Multiple Correlation of the
Variables Partialed Out With AchievgLent -- .0016 .7008 .8220

* The variable numbers refer to the list of variables as they appear in Appendix A.

**Theme columns contain the partial correlations after'Slsep size. and Home Back-
ground (Socio-Economic Status and Family Structure and-Stability); and Size,
Rome Background and Racial-Ethnic Composition of the Student Body have been
rAmaved. 'respectively.
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Comparison of columns 2 and 3 in Table 16 gives one an idea of

the dependence of these variables on Home Background (Socio -Economic

Status and Family Structure). Almost all of these variables show some

dependence on Home Background. The notable exceptions are the Principal's

Experience (2),Teacher Turnover (19),and Length of Time Since Non-Whites

Entered the School (25). The relationship of Size and Home Background

to Achievement is substantial,. , the squared multiple correlation being

.7008.

By comparing columns 3 and 4 in Table 16 one .:-an get an idea of

the dependence of each of these variables on the Racial and Ethnic

composition of the Student Body. This dependence does not appear to be

straight forward however. For example, some correlations diminish when

the Racial-Ethnic composition :.s partialed out, others remain the _same

and still others increase in magnitude. Those variables that retain a

relatively moderate relationship with Achievement r of particular interest.

These variables are: the Principals Training (3); Specialized Staff and

Services (6); Many Pupils Per Teacher (18); Teacher Turnover (19); Length

of Time Since Non-Whites Entered (25); Many Pupils Per-Room.(28Y;Teacher's

Experience (32) and Racial-Ethnit Group Membership (41); Percent of White

Students at Teachers Undergraduate Institution (42); Salary (43); Percent

of White Students in Teacher's Class (44); Average Class Size (46) and;

Teacher's Vocabulary Score (47); the Student Body's. Expectations (48);

Attitude Toward Life (51); and Educational Plans and Desires (53).

The instructional and instructional expenditure variables of

Principal's Training, Specialized Staff and Services, and Pupils Per

Teacher have a moderate relationship with Achievement and reaffirm our

earlier line of reasoning which suggested that school personnel was one

of the most important sets of variables for Achievement. The slight

negative relationship of the Teacher's Experience with Achievement

suggests that there may be a point beyond which age and years of teaching

are not beneficial (and may even be detrimental) in the aggregate. The

positive relationship for the Teacher's Racial-Ethnic Group membership

and Percent of White Students at their Undergraduate Institution might

reflect the influence of a more favorable climate for Achievement Thus,

if in many predominantly white schools there is a disproportionately

greatar emphasis on Achievement then the racial background of the teacher

could still relate to school achievement (viz. ther may be a non-linear

relationship of these variables with Achievement). This same kind cf



40

reasoning may also hold, in the reverse direction, for the Percent of
White Students in the Teacher's Class (44), and for Teacher's Salary
(43), Class Size (46) and Vocabulary (47) or they may reflect more
nearly causal kinds of relationships. The meaning of the negative
relationship of Expectations (48) with Achievement is not readily
apparent. Perhaps this reflects unrealistically high expectations
which may operate to produce lower achievement. The relationships of
Attitude Toward Life (51) and Educational Desires and Plans (53) with
Achievement are meaningful in that schools with a preponderance of
future oriented, motivated students may have higher achievement levels
than do other schools, irrespective of the social background of their
students.

REGIONAL VARIATIONS IN THE REGRESSION OF ACHIEVEMENT AND ATTITUDES ON
STUDENT BODY HOME BACKGROUND AND RACIAL-ETHNIC COMPOSITION

The possibility was alluded to earlier in this report that the
regressions of Achievement on different variables may be different
when schools are categorized or stratified in different ways. One
very important way of categorizing schools is into different regions
of the United States, for the social organization of school systems
and educational practices may vary considerably for say, New England
and the Southeast.

The remainder of this report presents the regressions of the
Achievement and Attitudinal indices on Home Background and Racial-
Ethnic composition of the audent Body for different regions of the
United States. The different regional classifications used are given
in Table 173
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TABLE 17.- Regional Classification of States Used in the Educa-
tional Opportunities Survey

REGIONAL NUMBER REGIONAL TITLE STATES'INCLUDED'IN'THIS'REGION

I New England Connecticut, Maine,.Massachusetts,
New Hampshire, Rhode Island, and .

Vermont

II

III

IV

Mid-Aticatic Delaware, Washington, D.C., Maryland,
New Jersey, New York and Pennsylvania

Great Lakes Indiana, Michigan, Ohio, Illinois
and Wisconsin

Plains Iowa, Kansas, Minnesota, Missouri,
Nebraska, North Dakota, and South
Dakota

V Southeast Alabama, Arkansas, Florida, Georgia,
Kentucky, Louisiana, Mississippi
North Carolina, South Carolina,
Tennessee, Virginia, and West Virginia

VI Southwest Arizona, New Mixicov Oklahoma, and
Texas

VII Far West and Alaska, California, Colorado, Hawaii,
Rocky Mountain Idaho, Montana, Nevada, Oregon, Utah,

Washington, and Wyoming.
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Multiple Regression of Achievement on Student Home Background and Racial -

Ethnic omposition for Different Re ions

Table 18 gives the squared multiple correlations of Achievement on

various combinations of student Socio -Economic Status (SES), Family

Structure and Stability (FSS) and Racial-Ethnic Composition (REC). The

combined variables of SES and FSS are called Home Background.

TABLE 18. - Multiple Regression of Achievement on Student Home

Background and Racial-Ethnic Composition for Different

Regions

Lquared Multiple Correlations

REGION
SES

SES
FSS REC

SES
FSS
REC N*

I New England .6054 .6323 .2009 .6746 25

II Mid-Atlantic .8263 .8742 .6581 .8856 135

III Great Lakes .4428 .7316 .6757 .7776 88

IV Plains .6759 .7610 .5086 .7704 53

V Southeast .6850 .6858 .7464 .8694 389

VI Southwest .6293 .7299 .7607 .8249 125

VII Far West and Rocky Mountain .4405 .5102 .7619 .7738 108

All Regions Combined . .6666 .6905 .7101 .8207 923

Within Regions .6303 .6629 .7117 .8130 923

Among Regions .8890 .9043 .9452 .9737 7

* N indicates the number of schools in each region (or for Among; regions,

the number of regions)
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Inspection of the first column of Table 18 shows the dependence of
school achievement on the Socio-Economic Status of the students for
different regions as well as for all regions combined. This column shows
that this dependence is greatest for schools in the Mid-Atlantic region
and least for the Far West and Great Lakes regions. The Within regions
values are obtained by subtracting the regional means or averages from
the schools in that region and then pooling these regional deviations
over regions (weighting for the number of schools in each region) and

computing the regression. By comparing the values for All regions with

.
the values for Within regions one can see the extent of contribution
of regional differences when ell regions are combined. For example, in
column 1, the difference between All regions and Within regions is
.6666 - .6303 = .0363. Thus about 4 percent of the variation in school
achievement predictable from SES can be attribited to regional differences.

The among regions values are computed by regressing the regional
Achievement averages on the regional SES averages. Column 1 shows that
regional differences in Achievement are highly predictable using regional
differences in SES

Column 2 in Table 18 shows the dependence of school achievement on
student Home Background (SES and FSS). Again the greatest dependence is
exhibited for the Mid-Atlantic states and the least dependence for the
Far West and Rocky Mountain region. The Great Lakes region exhibits a
considerable increment when Family Structure (FSS) is brought into the
regression. The regional differences still account for about 3 percent
of the variance in school Achievement predictable from Home Background
(.6905 - .6629 = ,0276). Using both SES and FSS the Among region
differences in Achievement are even more predictable (.9043).

The extent of dependence of school Achievement on the Racial and
Ethnic Composition of the Student Body is g-Iven in Column 3. The squared
correlation for schools in the New England region is remarkably lower
than for any of the other regions. Tire next lowest value is for the
Plains region, however, this value is more than twice the value for the
New England schools. Next in ascending order are the Mid-Atlantic and
Great Lakes regions and then clustering closely together are the Southeast,
Southwest and Far West and Rocky Mountain regions. It is also of interest
to note that the Within regions differences are almost identical to the
Combined regions, indicating that regional mean differences cre not
making much of a contribution in the overall or combined analysis. This
does not mean however that thG regions are not different from one another
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(Among) as evidenced by the squared multiple correlation of .9452 which
indicates a high degree of predictability of differences Among regions
knowing only the Racial and Ethnic composition of the ninth grade students
in these schools in these regions.

The most important column is the fourth. one which gives the de-
pendence of school Achievement on the combined variables of SES, FSS and REC.
These values show that the greatest dependence exists in the MichAtlantic,
Southeast and Southwest regions. The dependence for the other regions
is roughly 10 percent less. This suggests that if these latter regions
were combined and regressions were recomputed the school variables might
be able to make a greater relative contribution to school Achievement.
The results of such a study are presented in a later section. The
reader will also note that the difference between All regions and Within
regions :1.s very small and that the differences among regions are very
highly predictable using these three variables.

Multiple Regression of Expectations on StudeatlftmalailmaLml
Racial-Ethnic Composition for Different Regions

Table 19 gives the squared multiple correlations og Expectations
for Excellence on various combinations of Student Socio-Economic Status
(SES) Family Structure and Stability (FSS) and Racial-Ethnic Composition
(REC). The combined variables of SES and FSS are called Home Background.

TABLE 190 - Multiple Regressions of Expectations on Student Home
Background and Racial-Ethnic Composition for Different
Regions

S. cart 3 Multiple Correlations,

REGION SES
SES
FSS REC

SES
FSS
REC N*

I New England .1348 .4078 .0087 .4261 25
II Mid-Atlantic .3135 .4381 .1560 .5518 135

III Great Lakes .0714 .1648 .0220 .3014 88
IV Plains .2932 .3802 .1570 .4087 53
V Southeast .3148 .5740 .0874 .6562 389

VI Southwest .1016 1254 .0185 .1944 125
VII Far West & Rocky Mountain .5578 .7442 .3158 .7580 108
All Regions Combined .2219 .4373 .0812 .5214 923
Within Regions .2926 .4851 s,0990 .5632 923
Among Regions .1420 .6006 .0807 .7693 7

\ \

* N indicatcls the number of schools in each region (or inr Among regions, the
number of regions)



Column 3 in Table 19 shows that there a remarkably low dependence
of Expectations on the Racial and Ethnic composition of the students except
for the Far West and Rocky Mountain region. There is a much greater de-
pendence on the Socio-Economic Status and Home Background (SES and yss)
of the students than on their Racial and Ethnic Composition. The dependence
on Home Background is greatest for the Far West and Southeast regions and
lowest for the Southwest and Great Lakes regions. This ranking tends to
remain the same when one looks at Home Background and Racial-Ethnic Com.
position combined. The regional differences tend to attenuate the prediction
of Expectations as evidenced by a squared multiple correlation of .5214
for all Regions combined and a value of .5632 for Within regions.

Multiple Regression of Attitude Toward Life on Student Home Background
and Racial-Ethnic Composition for Different Regions

Table 20 gives the squared multiple correlations of Attitude Toward
Life on various combinations of Student Socio-Economic Status (SES),
Family Structure and Stability (FSS) and Racial-Ethnic Composition (REC).
The combin,A1 variables of SES and FSS.are_called Home, Background.

TABLE 20 - Multiple Regression of Attitude Toward Life on Student Home
Background and Racial-Ethnic Composition for Different Regions

Squared Multiple Correlations

REGION SES
SES
FSS REC

SES
FSS
REC N*

I New England .0622 .3930 .0729 .3991 25
II Mid-Atlantic .3930 .5844 .3240 .6129 135

III Great Lakes .1158 .4707 .3963 .4813 88
IV Plains .4874 .5138 .2188 .5195 53
V southeast .4032 .5668 .3564 .5782 389

VI Southwest .2649 .3490 .2583 .3513 125
VII Far West and Rocky Mountain .3641 .8206 .3921 .8206 108
All Regions Combined .3631 .5822 .3573 .5847 923
Within Regions .3380 .5622 .3272 .5643 923
Among Regions .7624 .9030 .8961 .9270 7

* N indicates the number of schools in each region (or for Among regions,
the number of regions).



46

Column 3 in Table 20 shows the dependence of Attitude Toward Life

on the Racial and Ethnic composition of the students. This dependence

is least for New England, intermediate for the Plains and Southwest and

greatest for .the remaining regions. ThiEr trend alters somewhat for Socio.-

Economic Status and Home Background. Thus, the dependence of Attitude

Toward Life on SES is least for New England and the Great Lakes and

greatest for the Plains and the Southeast. Even this rankigg tends to

alter somewhat when Family Structure (FSS) is brought into the analysis.

For now the dependence is remarkably greater for the Far West and

Rocky Mountain region and least for the Southwest and New England. When

Home Background (SES and FSS) and Racial-Ethnic composition are combined.

(see column 4) the dependence of Attitude Toward Life on these variables

remains greatest for the Far West and least for the Southwest.

Multiple Regression of Educational Plans and Desires on Student '_Home

Background and Racial-Ethnic Composition for Different Regions

Table 21 presents the squared multiple correlations for thi re-

gression of Educational Plans and Desires on various combinations of

Student Socio-Status, Home Background (SES and FSS) and Racial..Ethnio

composition.

In scanning Table 21 one is impressed by the lack of dependence of

Educational Plans and Desires on Racial-Ethnic composition but the

moderate to strong dependence on Soda-Economic Status of the students

Apparently even with publicly supported institutions of higher learning

the desire and intent to go to college is still dependent upon the

individuals's socio-economic background.

When all three variables are brought into the analysis (see column

4) the dependence of Educational Plans and Desires is even more pronounced.

The dependence is fairly similar and highest for the Mid-Atlantic, Far

West, New England and Great Lakes Regions. The dependence is lowest

for the Southwest.
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TABLE 21. Aft mt11..tion of Educational Plans and Desires
.on Student Home Backarouni and Racial- Ethnic
position for Different Regions

REGION

Squared Multiple Correlations

SES
SES FSS

SES FSS REC REC N*

I New England .6784 .6811 .0007 .7352 25
II Mid-Atlantic .7062 .7177 01727 .7912 135

III Great Lakes .5923 .6084 .0221 .7167 88
IV Plains .5399 .5459 .0954 .6426 53,
V Southeast .4274 .4432 .0232 .6419 389

VI Southwest .2862 .2903 .0884 .3299 125
VII Far West and Rocky Mountain 6101 .7691 .3235 .7847 108
All Regions Combined .4709 .4878 .0812 .6066 923
Within Regions .4992 .5140 .0699 .6413 923
Among Regions .3467 .3505 .3712 .3851 7

* N indicates the number of schools in each region (or for Among regions,
the number of regions)
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Multiple Regression of Stlft_Habits on Student Home Back round ancl.Racial-
Ethnic Composition for Different Regions

Table 22 gives the squared multiple correlations for the regression
of Study Habits on Student Home Background and Racial-Ethnic composition
for different regions.

TABLE 22. - Multiple Regression of Study Habits on Student Home Back
ground and Racial-Ethnic Composition for Different Regions

REGION

Squared Multiple Correlations

N*

SES
SES FSS

SES FSS REC REC

I New England .1116 .5606 .0651 .5608 25
II Mid-Atlantic .3642 .5714 .2691 .6342 135

III Great Lakes .2612 .4832 .2565 .5041 88
IV Plains .4702 .5539 .1923 .6122 53
V Southeast .4033 .7128 .1422 .7790 389

VI Southwest .1395 .3697 .1246 .3957 125
VII Far West and Rocky Mountain .3769 .8907 .3510 .8963 106
All Regions Combined .3211 .6785 .1810 .7373 923
Within Regions .3280 .6775 .1695 .7364 923
Among Regions .4519 .8147 .5314 .8426 7

* N indicates the number of schools in each region (or for Aa ng regions,
the number of regions)

Column 1 in Table 22 shows that Study Habits has a modarate.dependence
upon the SES of the students. Tbc most striking dependence of Study
Habits is on Family Structure and stability (FSS) as evidenced by the in-
crease in the squared multiple correlation when SES alone (column: 1) is
compared with the regression for both SES and FSS (column 2). The gratcost
increase is for the Far. West with New England and the Great Lakes regions
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next highest. The smallest increase is for the Plains region and this

is also the region for which the dependence of Study Habits ou SES is

greatest. The dependence of Study Habits on Family Structure is meaning-

ful in that many of the variables that comprise the Study Habits index

are concerned with child-parent relationships such as how often he

was read to as a child, how frequently he discusses his school work with

his parents, etc. The dependence of Study Habits on Home Background
and Racial-Ethnic composition is greatest for the Far West and Southeast

and least for the Southwest.

Comparison of the Multi le Re ressions of the De
Home Background and Racial-Ethnic Com

endent Variables on
osition for Different Reions

Table 23 presents a comparison of the squared multiple correlations
of the dependent variables with Socio-Economic Status, Family Structure

and Stability and Racial-Ethnic Composition for different regions.

TABLE 23. - Squared Multiple Correlations of the Dependent Variables
With Home Background and Racial and Ethnic Composition
for Different Regions

Agozred Multiple Correlations*

REGION ACH EXP ATT EDPL STDY N*

I New England .6746 .4261 .3991 .7352 .5608 25

II Mid-Atlantic .8856 .5518 .6125' .7912 .6342 135

III Great Lakes .7776 .3014 .4813 .7167 .5041 88

IV Plains .7704 .4087 .5195 .6426 .6122 53

V Southeast .8694 .6562 .5782 .6419 .7790 389

VI Southwest .8249 .1944 .3513 .3299 .3957 125

VII Far West & Rocky Mountain .7738 .7580 .8206 .7847 .8968 108

All Regions Combined .8207 .5214 .5847 .6066 .7373 923'

Within Regions .8130 .5632 .5643 .6413 .7364 923

Among Regions .9737 .7893 .9270 .3851 .8426 7

* Me abbreviations are: ACH for Achievement, ENP for Expec ,atir ns,

ATT for Attitude Toward Life, EDPL for Educational Mans LInd STDY

for Study Habits. Ni indicates the number of schbois in each region

(or for Among regions, the number of regions).
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Inspection of Table 23 shows that there is considerable fluctuation.

in the relative dependence of the dependent variables on. Home Background

and Racial-Ethnic Compoiition for the different regions. Thus, for Achieve-

ment (column 1) the dependence is greatest for the Mid-ktiantic, Southeast

and Southwest regions whereas for the other variables the dependence is

almost always greatest for thelar West, Southeast and Mid-Atlantic regions.

Further, for the variables other than Achievement the dependence is usually

least for the Southwest, Great Lakes and Plains regions. An investigation

of the relative contribution of school variables and student body variables

to Achievement for those regions where the dependence of Achievement on

Home Background and Racial-Ethnic Composition is least (regions I, III, .

IV and VII) is presented in the following section.

CORRELATIONAL AND REGRESSION ANALYSES FOR REGIONS WHERE THE DEPENDENCE

OF ACHIEVEMENT ON STUDENT BODY HOME BACKGROUND AND RACIAL-ETHNIC COMPOSITION

IS LOWER

The previous section showed that the dependence of school achievement

on the student body's Socio -Economic Status (SES), Family Structure and
Stability (FSS) and Racial-Ethnic Composition (REC) was relatively lower

for four of the seven regions. Accordingly, the schools from these four

regions were pooled and some of the earlier analyses were r-run. The

total number of schools obtained by pooling the New England, Great Lakes,

Plains and Far West regions (regicas 1, 3, 4 and 7 in Table 17) was 274.,

The variables used in these analyses are the same as those used in the

earlier analyses.

Table 24 gives the intercorrelations of the equating variables of

SES, FSS and REC and their correlations with the school variables and

with the Achievement composite. Inspection of Table 24 shows that the

three student body variables are still Moderately to aighly correlated

with Achievement as well as with the school variables. When these

correlations are compared with those in Table 9 one notes that the only

marked change is in the correlation of SES with Achievement being .71

using only the schools from regions 1, 3, 4 and 7 and being .82 when the

schools from all regions are used. This suggests again, as in the earlier

section of this report, that the school influences are bound up with the

student body characteristics and consequently, wham schools are equated

for student body differences there will be few if any differences between

schools remaining. In doing these analyses it was thought that the

116
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TABLE 24.- Intercorrelations of the Equating or Control Variables
and Their Correlations With Achievement for the New England,
Great Lakes, Plains and Far West Regions

SES FSS REC ACH

1. Socio-Economic Status (SES) 1.00 .59 .61 .71
2. Family StructLze and Stability (FSS) .59 1.00 .72 .67
3. Racial-Ethnic Composition (NEC) .61 .72 1.00 .81
4. Achievement (ACH) .71 .67 .81 1.00
5. School Variables (full set of 31)* .85 .77 .90 .90

*This row contains the multiple correlation of the full set of school
variables (see pages 6 and 7) with each of the other variables.

contribution of the school might be greater if there was less dependence
of school achievement on the home background and racial composition of
the schools. Table 25 gives the squared multiple correlations kid rela-
.tive contributions for the student body and school variables.

Inspection of rows 1 and 2 in Table 25 shows that school Achievement
is more predictable from the school variables than from the student body
variables, the squared multiple correlations being .8105 and .7390 respec-
tively. When both sets of variables are entered into the regression the
squared multiple correlation does not increase very much over the value
for the school variables taken alone (row 3). These two sets of variables
combined yield a squared multiple correlation of about .86 or a multiple
correlation of .93. Rows 4 and 5 of Table 25 give the unique contribution
of the school and student body variables respectively. These rows show
that the school variables make a greater relative contribution to Achieve-.
ment than do the student body variables, the values being about .12 and .05
respectively. This analysis strongly suggests that the Socio-Economic
Status of the student body is an important variable on which to stratify

TABLE 25.- Squared Multiple Correlations of Achievement With Student Body
and School Variables for the New England, Great Lakes, Plains
and Far West Regions

VARIABLE SET ACHIEVEMENT

1. Student Body .7390
2. School .8105
3. Student-Body and School .8576
4. (3) - (1) .1186
5. (3) - (2) .0471
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schools and then examine the regression of Achievement on other school

variables.

Table 26 gives the squared multiple correlations of the school and
student body variables expressed as a function of their unique contri-
bution and their commonality coefficients. These coefficients are
obtained in the same manner as the two set case given in an earlier
section of this report.

Inspection of Table 26 shows that most of the predictable variance in
Achievement is still bound up in the overlap or commonality between
the school and student body variables. When these values are compared
with their counterparts in Tables 11 and 12 the reader will note that
the level of predictability for the school variables is higher for these
selected regions than when all regions are combined. However, the
commonality coefficient is only slightly smaller, the difference being
about .02. A reversal occurs in the unique contribution of the school
and student body variables. Whereas in the earlier analysis the relative
contribution of the student body variables was greater than for the
school variables this ordering is now reversed when we work with only
regions 1, 3, 4 and 7.

TABLE 26. -The Squared Multiple Correlations of Achievement With The School
Variables and the Ondent Body Variables Expressed as a Function
of Their Unique Contribution and Their Commonality Coefficients,
for the New England, Great Lakes, Plains and Far West Regions

. R
2
(S) = C.(B,S) + U(S)

.8105 = .6919 + .1186

2
R (B) = C (B,S) + U(B)

.7390 = .6919, + .0471

........ ...

Table 27 gives the squared multiple correlation of the student body
variables with Achievement expressed as a function of their commonality
coefficients with the three sets of school variables. These variables

are the same as those used for Table 15.
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Table 27 shows that the greatest commonality occurs between the school
personnel and personnel expenditure variables and the student body'
variables (.4149). The next highest value occurs for the student body
variables with the pupil programs and policies (.1088). The third order
commonality coefficient for student body, school personnel and pupil
programs is the next highest (.1049) followed by the third order co-
efficient for student body, school personnel and facilities (.0808).
These findings parallel in part those in Table 15. In that Table the

school personnel and expenditure variables show the greatest involvement

with the student body variables in predicting Achievement. However, the
pupil program and facilities. variables do not display the extent of
relationship in Table 15 that they do in Table 27. Although it is
difficult to determine causality in these coefficients the fact that
commonality coefficients of this magnitude do exist suggests that at least

some of these school variables other than personnel may be both in-
fluenced by and have an influence upon the student's Achievement.

The most salient findings of the analyses for these selected regions
is that the school variables can have a greater contribution to school
Achievement than student body variables and that the Socio-Economic
Status of the student body is an important variable to stratify schools

on in order to uncover some of these relationships.

SUMMARY AND CONCLUSIONS

This report discusses the steps involved in reducing the 400 variables
from the Educational Opportunities Survey into a smaller number of indices
so that the volume of data processing and complexity of later analyses
could be reduced. Descriptions are given of the indices obtained from

these analyses.

Correlational and regression analyses of these indices and other
variables with the Achievement levels of ninth grade schools are given.
The correlations of school and student body variables with: the rural-urban

location of the school, the number of students enrolled in the school,

the principal's training, pupil teacher ratio, school achievement levels,

the student body's socio-economic status and the student body's racial and

ethnic composition are presented and discussed.

Regression analyses of the student body's Achievement levels,
Expectations, Attitude Toward Life, Educational Plans and Study Habits,
against student body and school variables showed that the student body

variables made a greater relative contribution than the school variables.

The school variables were found to be highly correlated with the student

body variables of Socio-Econonic Status and Racial-Ethnic composition as
well as with school Achievement. Analyses of the overlap of the student
body and school variables showed that almost all of the predictable
variance in Achievement was contained in the student body-school overlap.
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Consequently when schools are equated for the kinds of students that they
get initially they tend also to be equated for the influence that they
have on these students. However, when schools were equated for differences
in their size, and the home background and racial composition of the
student body through partial correlation techniques, such variables as:
pupil teacher ratio; specialized staff and services; teachers' trnover,
experience, salary, race, class size and verbal facility continued to
show low to moderate relationships with Achievement.

More detailed analyses showed that for Achievement, the student body
variables had their greatest overlap with the school personnel and
personnel expenditure variables: This suggests that this latter set
of variables may be most important in promoting Achievement.

Regional analyses were conducted of the regression of Achievement
and attitude indices on student body variables. Considerable regional
differences in the dependence of school Achievement on student body
home background and Facial-Ethnic composition were discerned. For
schools where the dependence of Achievement on the Socio-Economic Status

sof the students was lowest the school variables made a greater contribu-
tion to Achievement than did the student body variables. This highlights
not only the importance of Socio-Economic Status in studying school
Achievement but suggests that the school variables that contribute to
Achievement may differ for students from different socio-economic back. e

grounds. An analysis investigating these differences is currently being
conducted.
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APPENDIX A

Means, Standard Deviations and Intercorrelations

The means and standard deviations are not in a readily inter-

pretable form. The means and standard deviations of the teacher and

student indices and variables were standardized to a mean of zero and

a standard deviation of one for total teachers and total students.

When the teacher cr student values are then aggregated by sChools and

averaged by the number of teachers or students in theschool, these

averages can take on positive or negative values. Similarly, the

teacher and student standard deviations don't have any particular

metric, it's rather the relative differences that are meaningful. The

items from the principal questionnaire were standardized using the

means and standard deViations for all schools included in the survey.

Since this study included only ninth grade schools this standardizing

operation brought the means and standard deviations close to zero and

one relative to their pre-standardization values but did not make them

identically zero and one. Many of the indices have means and standard

deviations greater than zero and one since they represent the weighted

sum of several variables.



Number

1

2

List of Variables

Title

Plant and Physical Facilities - comprised of area of
plant, possession of central library, auditorium,
gymnasium, cafeteria, atheletic field, kitchen,
infirmary or health room

Principal's Experience - comprised of number of years as
a principal, years as a principal in present school and
years of age

3 Principal's Training - comprised of the principal's
highest degree held and salary

4

5

6

7

Principal's College Attended - comprised of the ranking
of the undergraduate institution, highest degree offered
by that institution and its location

Instructional Facilities - comprised of number of volumes
in the library; possession of a shop, biology, chemistry,
physics and foreign language labs, a typing room, movie
projectors; and offering a number of extracurricular
activities

Specialized Staff and Services - higher scoring schools
have: a free kindergarten; art, music, speech and remedial
reading teachers; more guidance counselors; provisions for
mental health services; a librarian; a nurse; an attendance

officer and offer special classes.

Tracking and Ability Grouping - high scoring schools
practice ability grouping or tracking, have: a high
proportion of students moving between tracks and an
accelerated curriculum

8 Testing - higher scoring schools frequently administer
intelligence, achievement and interest tests

9 Transfers - higher scoring schools have a larger percent
of students transferring in and out

10 Remedial Programs - high scoring schools have a higher

percent of students in remedial math and/or reading classes

11 Free Milk and Lunch Programs - higher scoring schools have

a higher proportion of students who get free milk and/or

lunch.



List of Variables (coned.)

Number * 'Title

12 Accreditation - higher scoring schools have state and
regional accreditation

13 Age of Texts - high scoring schools have older texts

14 Availability of Texts - high scoring schools provide free
textbooks and have a sufficient supply available

15 Rural-Urban Location of Sdhool - high scoring schOols are
in the inner cities and large city suburbs, low scoring
schools are in small towns or rural areas

16 Principal's Estimate of the Student Body's Socip -Economic
Status - high scoring schools have children of predominantly
professional and white collar workers, low scoring schools
have children of predominantly factory or blue collar
workers and rural families

17 Parent-Teachers Association - a high scoring school has
a large parent turnout for PTA

18 Pupil Teacher Ratio - high scoring schools have many
pupils per teacher

19 Teacher Turnover - high scoring schools lose a higher
proportion of teachers for reasons other than death or.

retirement

20 Teacher Tenure - high scoring schools have an official
teacher tenure system

21 Teacher Examinations - high scoring schools use national
or local examinations for appointing teachers

22 Number of Students Enrolled in the School - high scoring
schools have more students

23 Principal's Estimate of the Proportion of White Students
in the School - high scoring schools have a higher
proportion of white students

24 Principal's Estimate of the Scope and Severity of School
Problems - high scoring schools have many problems with
destruction of school property, impertinence and dis-
courtesy, racial tensions, stealing, etc.



List of Variables (Coned)

Number Title

25 Length of Time Since Non-Whites Entered the School -
high scoring schools have had non-whites in the schoOl
longer

26 Amount of Homework Expected Per Day - high scoring
schools expect more hours per day of homework,

27 Age of Building - a high score indicates an .older
building

28 Pupils' per Room Ratio - a high score indicates many
pupils per room

29 Principal's Sex - a high score indicates a female

principal

30 Principal's Estimate of the School's Reputation - a
high score indicates that the school has a good
reputation among other educators in the area

31 Principal's Percent of Time:Devoted to Teaching - a
high score indicates a large proportion of time devoted
to teaching

32 Experience - comprised of the teachir's age, years of
teaching experience and years of teaching in his present

school

33 Teaching Conditions - comprised of various aspedts of

the teachers's view of his teaching situation such as

how hard the students try to achieve, their academic
ability, the reputation of the school and student

disciplinary, racial, etc. problems

34 Localism of Background - a teacher with a high score has

spent most of his life in a small geographic area and
has graduated from high ,school and college in that locale

35 Socio -Economic Background - comprised of the teacher's
parent's educational level, father's occupation and rural

urbanness of their background

36 Training - comprised of the teacher's highest degree held,

certification, salary level and tenure



List of Variables (Coned)

Number Title

37 College Attended - comprised of the kind of undergraduate
institution attended (e.g. normal school, public or private
university, etc.) the highest degree offered by that
institution and the teacher's rating of the'academic level
of the. institution

38 Teaching Related Activities - comprised of the hours of
unofficial time spent in preparation for. class andcounsel-
ing, the number of educational journals read regularly, etc.

39 Preference for High Ability Students - teacher prefers to
work with students of higher ability, socio-economic status,
etc.

40 Teachers' Sex - scored high for a female, low for a male

41 Racial-Ethnic Differences in Contextual Vocabulary - a
variable created by assigning each teacher the average
vocabulary score obtained by his racial or ethnic group

42 Percent of White Students at Teadhers' Undergraduate
Institution - a high score indicates that many of the
teachers in the school attended predominantly white
undergraduate institutions

43 Teachers' Salary - a high score indicates a high average
teacher salary.

44 Percent of White Students in Teachers' Class - a high
score indicates that many teachers in the school have
a high percent of white students in their classes

45 Number of Hours Per Day Spent in Teaching - a high score
.indicates many hours per day spent in.teaching

46 Average Class Size - a high score indicates a high
proportion of average size (15 - 30 pupils) classes

47 Vocabulary Score - total nuMber of items correct on a
contextual vocabulary test

48 Student Body's Expectations for Excellence - a high score
indicates the student body has high expectations,for
achievement.



List of Variables (Cont'd)

Number Title

49 Student Body's Socio-Economic Status - a high score
indicates the student body has a high SES level

50 Student Body's Social Confidence - a high score indicates
the student body has. high confidence in it's ability to
do things. This index was eliminated for the regressions
due to its high correlation with Attitude Toward Life

51 Student Body's Attitude Toward Life - a student with a
high score on this index believes that people like
himself have a chance to be successful, when he tries
to get ahead he won't experience many obstacles, hard
work is more important than good luck for success, won't
have a hard time getting a job with a good education, etc.

52 Student Body's Family Structure and Stability - a student
with a high score has both his father and mother in the
home, father is the major source of income, he hasn't
changed schools recently, etc.

53 Student Body's Educational Desires and .Plans - a student
with a high score desires and plans to go to college,
his parents want him to go to college and he has high
occupatiohal level aspirations

54 Student Body's Study Habits - a student with a high
score spends about 2 hours a day studying, has frequent
discussions about his school work with his parents, was
read to as a child before he started school; read many
books during the summer, etc.

55 Student Body's Achievement Level - a high score indicates
high average achievement

56 Proportion of Females in Student Body - a high score
indicates a high proportion of.females

57 Student Body's Racial and Ethnic Composition - a variable
created by assigning each student the average achievement
score obtained by his racial or ethnic group. Whites
and Oriental Americans are scored high with Negroes,
Puerto-Ricans, Mexican-Americans and. Indian-Americans
scored low. Consequently, a high score indicates a
high proportion of whites and Oriental-Americans- in the
school



List of Variables (Coned)

Number Title

58 Student Body's Parental PTA
indicates a high proportion
attend PTA

59 Student Body's Kindergarten
indicates a high proportion
kindergarten.

Attendance -*a high score
of students whose parents

Attendance - a high score
of students who attend
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APPENDIX B

The Corlelations of Variables Not Included in the Analyses With
the Student Body arid School Variables

Presented herein are the correlations of 43 variables from Appendix A
with 16 variables not included in the original analyses due to limita-

tions of the correlation and regression programs to 59 variables.

Of the 43 variables taken from Appendix A, 39 were used in calculating

the regressions. The list of these 39 variables is given on pages 5

through 7 in the main body of the text.

The question is whether or not these 16 variables not included in, the

original analyses contribute any new variance to the analyses. The
Squared multiple correlation for the 39 school and student body variables
used in calculating the regressions is .8662 (see Table 10). The squared
multiple correlation obtained when these .16 vanables, in addition to
the 39 are entered into the regression (a total of 55 variables) is

.8794 or an increase of about one percent. Consequently those 16 variables

do not contribute any essentially new variance to the analysis.

The correlations of the 43 variables from Appendix A with the 16 new

variables (59 in all) are given below for the use of other research
personnel who might have an interest in them. When variables have been
described in detail earlier only their names are given.

t.



List of Variables

Variable Number Title

1 Physical Plant and Facilities

2 Principal's Experience

3 Principal's Training

4 Principal's College Attended

5 Instructional Facilities

6 Special Staff and Services

7 Tracking

8 Testing

9 Transfers

10 Percent of Students in Remedial Reading and Math

11 Free Lunch and Milk Programs

12 State and Regional Accreditation

13 Age of Texts

14 Availability of Texts

15 School has a Free Nursery

16 Compulsory School Attendance Law is Enforced

17 Rural-Urban Location of School

18 Length of School Day

19 Lowest Grade in Which Students Take Courses from
Different Teachers

20 Percent of Students-that Attefid Part Time

21 Many Pupils Per Teacher



continued--

Variable Number Title

22 Pupil Assignment Practices - scored high
if all students in a particular geographic
area attend the school with few or no trans-
fers, scored low for the other policies

23 'Number of Students Enrolled in the School

24 Percent of Students in Daily Attendance

25 Slow Learner Promotion Policy - scored high
if the student is promoted with his age
group, zero otherwise

26 Age of Building

27 Many Pupils Per Room

28 Principal's Sex

29 Principal's Course Credits Beyond'His Highest
Degree Held.

30 Principal's Estimate of the School's Reputation

31 Teachers' Experience

32 Teaching Conditions

33 Teachers' Localism

34 Teachers' Socio-Economic Background

35 Teachers' Training

36 Teachers' College Attended

37 Teaching Related Activities

38 Teachers' Preference for High Ability Students

39 Teachers' Sex (high proportion of female teachers)

40 Teachers' Rabial-Ethnic Group Memberihip



continued--

Variable Number Title

41 Teachers' Course Credits Beyond Highest Degree

42 Teachers' Assignment to Present School - scored
high if the teacher as1,..ed to work in the school,
low if he was placed there

43 Number of NSF, NDEA, ESEA, etc. sponsored summer
institutes attended

44 Teachers' Salary Level

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

Teachers' Honor Society Membership - scored high
for membership in Phi Beta Kappa or Kappa Delta
Pi, low otherwise

Teachers' Vocabulary Score

Student Body's Expectations for Excellence

Student Body's Socio -Economic Status

Student Body's Social Confidence

Student Body's Attitude Toward Life

Student Body's Family Structure and Stability

Student Body's Uucational Plans and Desires

Student Body's.Study Habits

Student Body's Achievement Level

High Proportion of Girls in the'Student Body

Student Body's Age

Student Body's Racial-Ethnic Composition

Many Students' Parents Speak a Foreign Language

Many Students Speak a Foreign Language
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